. Materials and methods 1 H and 31 P NMR spectra were obtained on VNMRS-500 and VNMRS-600 3-Channel NMR spectrometers. Multiplicities are quoted as singlet (s), doublet (d), triplet (t), unresolved multiplet (m), doublet of doublets (dd) or broad signal (br). All chemical shifts are given on the δ -scale in parts per million ((ppm) relative to internal D 2 O (δ 4.79, 1 H NMR), or external 85% H 3 PO 4 (δ 0.00, 31 P NMR). 31 P NMR spectra were proton-decoupled, and 1 H and 31 P coupling constants (J values) are given in Hz. The concentration of the NMR samples was in the range of 2-5 mg/mL. Preparative HPLC was performed using a Phenomenex C 18 equipped with a Shimadzu SPD-10A UV detector (0.5 mm path length) with detection at wavelength at 260 nm. Low-resolution mass spectrometry (MS) was performed on a Finnigan LCQ Deca XP Max mass spectrometer equipped with an ESI source in the negative ion mode. All exact masses were computed for the following isotopic compositions: 1 In a flask with dried tributylammonium salt of methylenebis(phosphonic acid) 2 was added a stir bar and a solution of (d)NMP 5'-M in a 4:1 ratio under N 2(g) . The reaction was allowed to stir for 3 d at rt. The compounds were purified through dual-pass purification (Table S1 ) using the modified strong anion exchange (SAX) gradient method according to the literature (5).
Characterization of 2'-deoxyadenosine 5'-β,γ-methylenetriphosphate (β,γ-CH 2 -dATP), 
Hz). ESI-MS: m/z 481 [M − H]
− . Values are consistent with the literature except for the beta-and gamma-phosphate, which are shifted four units (6) . Differences are a result of pH differences in the NMR samples Preparation and determination of concentrations of (d)NTP analogue solutions Compound was dissolved in 1 mL of H 2 O and then 30 μL of this stock solution was added to 300 μL of 100 mM phosphate buffer. The UV sample was prepared by diluting 100 μL of second stock solution with 0.9 mL of 100 mM phosphate buffer at pH 7.0. Three samples were made and analyzed. Samples were further diluted with 100 mM phosphate buffer if the absorbance exceeded 1.0 during sample analysis. Table S1 . Preparative HPLC conditions and elution times Determining stability of nucleotide analogues under assay conditions by LC-MS As control standards, AMP and PP i (expected degradation products for ATP) or BP (CH 2 -BP for β,γ-CH 2 -ATP), were made at a concentration of 5 mM in 1xEB buffer (20 mM TrisHCl, 40 mM KCl, 5 mM MgCl 2 , pH 7.5). BP and PP i are not UV active and could not be detected by MS; AMP can be observed by UV at 260 nm (ε = 15,400 M -1 cm -1 , pH 7.5) and can be detected by MS. The data are summarized in the table below (Table S2) . β,γ-CH 2 -ATP analogues are very stable and soluble in physiological conditions, as revealed by LC-MS analysis. No detectable AMP or other degradation products were found in the β,γ-CH 2 -ATP sample after 4 day incubation at room temperature (i.e., the longest time point in kinetic assays). 
